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ABSTRACT 



PURPOSE: To provide a new trrfluoromethyl-substituted vinyl compound useful as a liquid 
crystal composition for liquid crystal flat displays, etc., exhibiting a smectic A phase and 
excellent in physicochemical stability, low viscosity and refractive index anisopropy. 

CONSTITUTION: A compound of formula I [R 1 is (substituted) 1-14C alkyl; 
R 2 is H or halogen; R 3 is H or an electron-attracting group; X and 
Y are each a (substituted) aromatic ring, a (substituted) nonaromatic hydrocarbon 
homocycle, a (substituted) nonaroamtic heterocycle, etc.; Q 1 is single bond, 
an ether bond or an ester bond; Q 2 is a single bond, an ester bond, C=C, 
CH=CH, Ch 2 CH 2 or CH 2 0; m and are each 1 or 2], e.g. 

chloro-1-trifluoromethyl-2-(4'-heptyl-4- biphenyl)-ethylene. This compound of formula I is 
obtained by reacting a compound of formula II with a compound of formula III and then 
subjecting the resultant compound of formula IV to dehydration reaction. 
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[fb3 3] 



C 1 
CF 3 
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[0 064] p-3-K7x/-*;M22. Og)M 
n-7^i^P; F (22. 7 g) £DMF (1 10m 
1)0C«»U *R*RBWm; A < 2 0 . 5g)?:W 
rtS 9 0 - C«:T»««»*tf 5 o *<D«*KfERic* 

(3 0 0ml) £Slx^;l/ (3 0 0ml) 

JftffiSrff 5* 7Ki5t(150mlx2) *tf ofcfifflHJx 

ET«K*a*0^ltfeifi#?ft (*^3 0g) *f#fc. 
[0065] 
[<fc3 4] 



HO 



C I 



n-C 5 H n B r 
K 2 C0 3 



DMF 



n-CsHn-O 




[0 0 6 6 ] mm^n^tltcp - n-7;W^>-3 
- F^>-fe'> (30g) CC3->^- 1 -^>>- 3 
-t-;Kl2. 6g)M^^7^> (120m 

i ) zmz. tsfttf ^ ( h ^ >) ^ 

>^a (ii) (o. 70g) &&awmim (o. 2 

o/c»ccgia^4^y*y;u (y^-y^c-3 oo, 

2 0 0 g)&tfJSHL ?gtrJ^<hbr^PP^;UA-n 
~^+1^> (1 : 1) 4IW*7A^a?Fy77^ 

feMtl (2 2. 2g) Wc 0 COfccDCC hJl>x> * 

HO+= -H 
PdCl 2 (Ph 3 P) 2 



40 



(3 00ml) ZDQz-7l<m<ti- Hj O A ( 0 . 2s) £ 

gsfln u . sjrsissst i o o °ac r 2 ^HijgtK*tf o fc 0 

'J*^K73-y;l/C-3 0 0, 2 00 g) 

H> »U»*HiLrn-^*1f , >-x^Ux-^ ( 1 

00:1) »WH^7 h^77 ^ -CCttUffi 

iRS 8. 9g i(X^4 7. 1% 
[0067] 
Hb3 5 J 



n - C 2 H„ - O— (^)— 1 



Cul 
E 1 2 NH 



n-CsHu-O 




OH 



N a H 



4>-CH 3 



n-CsH^-O 




= -H 



[OOBSl^-NMR (20 0MHz CDC1 3 ) c, H) 3. 94 ( 2 H, t, -CH,-0-) 2. 9 



(10) 



17 



1 . 5 (6H, 
0.9 2(3 



[0 0 6 9] * 
[<b36] 

-C=C-H) 

[0070] 1 . 7—1. 9, 1. 3 
m, aliphatic, — C H 2 — ) 
H. t, -CH 3 ) 

;l/^>-fe:> (3. 8g) 4^i^7^X18ml) 
icmmb. p-^P^>X7^rbF(4, 4 g) S 

tfjfrfbfc** (FV7x^l/*X7^>) J^^isO & (I 10 

I) (0. 1 4 g) taVitmiM (4 Omg) *rtS 

6 0'CKtjBl. bmffifxfcZir *><> m&zmikbtc 

a, *a»tc»»i^;i/ (200ml) a of* u o o 

m 1 ) *mr«ia»fg*tf 5. **(100ml)^ 

itix^;KctffM 0 B H uafei^ H s H (3. 28g)i 
S&. X. COe«<tf3 3 6K:»2^a (0. 82g) 

S&JKS4. lOg *gJR^7 0. 2% 20 
1 H - NMR (200MHz, CDC1 3 ) 
8 : 10. 0 ( 1 H. S, aldehyde, -CH 
0)7. 87-7. 62 (4H, dd, aromati* 



ftfflW- 7-138196 
18 

c, H) 7. 50 — 6. 86 (4H, dd, aroma 
tic. H) 3. 98 (2H, t, -CH 2 - O-) 
1. 9—1. 7 (2H, m, al iphatic, -C 
H 2 - ) 1 . 5 — 1 . 3 ( 6 H, m, al iphati 
c, -CH 2 -) , 0. 94 (3H, t, -CH 3 ) 
fPSCDT^^t Fft (4. Og) CCDMF (40ml) 
€rJJD*, 1, 1, 2, 2-hvy 

;U^Pxi?>(5. 1 g) % Ett (*Rtt£tt3;«l. 1 

*B*CC«R*KM (10ml) RtfffilS* 1 . 

IsJfflgttT l . 5 mmEJ&lstt. #JR(SiRK: l N - 

HC 1 (2 0 Om 1 ) (2 0 Om 1 ) % 

(«7 3-wi/C-3 oo i o o g) 

> (1 ! 3) ^6i77A^D7h^77^W 

1 . 06g, J|X^4 3. 6% 0 
[0 0 7 1 ] 
Mk3 7] 




CHO 




[0072] l H-N MR (200 MHZ CDC1 3 ) 
5:7. 73-7. 52 (4H. dd, aromati 
c, H) , 7. 49 — 6. 8 5 (4H. dd, arom 
a t i c, H) 7. 2 6 ( 1 H. S, 

[0 0 7 3] 

Hfc3 8] 



-CH=C 



) 



[0074] 3. 97 (2H, t, -CH,-0-) 
3. 9 — 3. 7 (2H, m, al iphatic, -C 
H,-) 1. 5-1. 3 (6H, m, aliphati 
c, -CH:-) , 0. 94 (3H, t, -CH*) 
ixMftffim C 22 H 20 OC 1 F 3 (M.W.3 9 2. 8 
4) 

mmm - c, 6 7. 2 6 ; h, 5. 1 3 

HS'Jffi : C, 6 7. 2 0 ; H, 5. 15 
^Sfi#!l5 

[0 0 7 5] 
Ut3 9] 



30 



40 



CF; 




CH 



< 



C 1 



CF 



[0 07 6 ] 4-^a*-4' -n-^>^;Ut'^^^ 
;K 1 5. 16g) iC3-y^b-l -:7>;U- 3 -tf 
( 6 . 3 1 g ) S^^^^T 5 > (60ml) £ 

(II) (0. 3 5 g) Stfa-Mfc^lW (0. lOg) 

8ffiMU*5/U*y^ (^3-y;uc-3 0 0, 2 0 
0 g ) RO'JHPa, MSiilt^PO^A^S 

«BETrr*#nu, mnmmm *27g) c 

<D£C£KC h>»l/X> (3 5 Om 1 ) £JD*.**ffc:J- h U 0 
A ( 1 . 0 g ) £^fln 0*3R«ifiT 9 0 °C&CT 2 NfflUS 

j&fcffofco cn^iWBETrsfasa^ufc^ ^a^9 

^>y*y;K73-y;l/C-3 0 0, 2 00g)SV 
(73-nc-3 0 0, lOOg) ^7A^P7^ 
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[0077] 



(H) 



* * [it 4 0 ] 



HO-=-H 

B r > 

E t 2 NH 
PdCl 2 (Ph 3 P) 2 /CuI 



n -C S H 



5 J-J-L 1 




WM¥7 - 13 8 19 6 
20 

= -OH 



N a H 



^ -CH 3 



n -C 5 H lf 




[0 0 7 8] 1 H - NMR (200 MHz CDC 1 3 ) 
8:7. 54 (4H, S, aromatic, H) 7. 
52 — 7. 23 (4H, dd, aromatic. H) 10 
3. 11 ( 1 H, S, 

[0079] 

Ut4 1 ] 

— C = C-H) 

[0 0 8 0] 2. 64 (2H. t. -CH,-) 1. 7 
5—1. 60 (2H. m, -CH, - ) 1. 45-1. 
25 (4H, m. -CH,-), 0. 90 (3H, t, 
-CH,) 

«PHr»fcT-fe^u>BHW* (5. i g) ^^^r 

5> <2 0inl ) KigJWU p - ^P^>X7^f b X-20 



K (3. 7 8g)RC/Sftt^ (F'J7x^X7^ 
» ^9 2^ A (II) (1 60m fir) <t 3 ^ t b!S 1 IE 
(43mg) *rta6 0'C«lTjKl3NFlfflStS*tf 5. 8 
«*B*U/ca % »c^ont^A(3 0 0ml) 
M1N-HC1 ( 1 0 0m 1 ) SrJn^rJfltHSSI^tf 
o/c 0 7>cSfc (100ml) L^OO^;l/AJB*#S*iftH 

JRB 5. 1 g 6 3. 6% 

[0 0 8 1 ] 
Hfc4 2] 




PdCl 2 (Ph 3 P) 2 
Cul 



[ 0 0 8 2 ] mm-C'iWhtltcT)l<7 : t K(* (2. 10 ★ /cf^a^* U * y 3 0 0 1 0 0 



g) KDMF (20ml) 1. 

P-2. 2, 2-h'J'7Woi$> (2. 24g) , 

ffiis i . o g ) ^jjoxrts 6 o -ctcr 2 

HlfflJgJCLfc. *Sfc« 1N-HC1 (150ml) 

Rzfsmx-?* (200ml) **D*amaif^*tf-o 

fc 0 *i5fc ( 1 0 Om 1 ) L/cf£. B|:Mi^JHB«:j)R*«t 



30 



> ( 1 : 1 ) ^5*7A^P7h -fcttb 
0 . 6 0 gr *g4X^ 2 1. 8 % 



[0 08 3] 
Hfc4 3] 



CHO 



CC I3-CF; 
Z n ^ 

DM F 



n 



C S H 



11 




[0 084] 1 H-NMR (20 0MHz CDC 1 3 ) 
8:7. 75 — 7. 57 (4H, dd, aromati 
c, H) 7. 5 9 (4H, S, aromatic, H) 
7. 58-7. 26 (4H, dd, aromatic, 
H) , 7. 2 5 ( 1 H, S, 

[0085] 

[fb4 4 J 



/~* xr — /~ 



= -^0>-ch = 



< 



CI 



CF 3 

[0 0 8 6] 2. 65 (2H. t, -CH,-) 1. 7 
5—1. 60 (2H. m, al iphatic, -CH 
,-) 1 . 40-1. 27 (4H, m, al iphat 

ic, -CH,-) 0. 90 (3H. t, -CH 3 ) 
7t3R»*fffl[ C 28 H 24 C1F 3 (M.W.45 2. 9 4) 
mmm: C, 7 4. 2 5;H, 5. 34 

mmm : c, 74. 1 2 ; h, 5. 35 
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(12) 



5t« . mytmrnm^c mam t mmM^.mm\ ( d * t „ 

SO ^effflurtf £/c> AnfcJrO'Aeico^ [0 0 8 7 ] 

ttttiffi(cit;t«si,fc 0 ft t>titdfe$k*m i k:^* [SI i ] 



#^¥7 - 1 3 8 1 9 6 
22 



5£ 



n~ C7H1 





11-C5H11-C-O 




H CI 

I I 

C=C-CF 3 

H CI 
I I 

C=C-CF 3 
H Ct 

I I 

C = C-CF 3 



H CI 
I I 



-C 5 Hi 1 -0-^^^-C=C-^^^-C=C-CF 



3 



H CI 

I I 



i-C s Hir^Q^O]>-C=C-^^-C=C-CF 



3 



tn » m 



K 85. 9 1 



133 



143 



K? 



12 3 



S B Sa 1 

137 150 



133 104.1 
K2=SSa 2=c I 



143 



105.8 



K: 



S;4 169 S 1 189 



[0 0 8 8] 

1 * ■? u << mic mm 3 ti -5 m&msm *mm t ■& k & fc 

$IM (An) bfc# 



•?-;U3^, *;U*:.=.;U3^, fc*7*~;H^ ^i^j'D 

^ * 7- n- ffiffl 3 n £ ?u«i«ji»» %*i(5-r & k a fc 



] 

[tttiB] ¥fiS6*P2£2 4B ★ [ffilEWg] 

C^ttWiEl] [0 0 3 4 ] 

CMiE*t*«R« ] HJ*B1« C-fbl 9 ] 
[«jE*t*^S«] 0 0 3 4 

R'-Q'-fX-fjQ' -H + B r-fY-hrCHO 

Et ' NH R'-QHXhQMY-hCHO ■•• (n) 



Cu I/PdCl 2 (PPh 3 ) 



1 MIEXm ] 



(13) 



*$M¥7 - 1 3 8 1 9 6 



1, 1. 2, 
£>#>6§§2§3ft&R e format sk yl£* 

[#&liiE3] 



* C1iiE*r*3BB«] 0 04 1 

[004 1] 
Ht2 2 ] 



* 



n-C 7 H 15 -(Q>-(Q}-CHO 



CC I3-CF3 
Z n 

DMF ' 



n-C,H, 



[jtiE*f*gi@«j 0052 

[fflUBSS] §£M 

[0 0 5 2] anorA^C Fft (3 1. 0g)iCDM 

F (2 10ml)4W, 1. 1. l-F';d»Od- 
2. 2. 2 - h 'J7Wni*> (3 2. 2g), ffiiS 
(l»*SO*SSIiS8 . 4 3 g ) *ft]*.rt»5 0 *CK:T» 
}RSJS*tf -ofc. #Kj£«cj!R*8l« (22ml) iffilS 
5fc(8. 4sr) SrJ0itrf9ia7 5*C-C2NflHIS(£0A:. 
1N-HC1 (50 0ml)S«i?JM5 00m 

1 ) ^m^mm^n ■oft. Km (soomi) utc'&. 
■fflirmi; c tcmm m z ^ y # y jm ? =» - y^ c - 3 




CH=C 



c 1 



CF 



5* 00 5 0 0 e) RtfflML ftffijffiRt l/Ti' no** 
A- n-^+1f> (1:1) ^ffiWS^A^a? h 5/ 
57 ^-tc#ofiKR-rSBfl«iiii^*«ffiTa*L/f aa 

JU A"C«l«W*Sftr SCiCCj:«322. 7g f#fc. HX 
$5 7. 3%. 

[*IIE*MSUBB«] 0 0 6 1 

[0 0 6 1 ] 
Hfc3 2 ] 



HO 




C = C-C F 



CF, 



n -CsHn-CC 1 
TEA 



n 



O 

-CsH^-C-O 



+ 



CH=C 



C F : 



n-CsH^-C-O 




C= C-CF, 



[*iKffiiE6] ★ CMiErtS] 

[ MiEMa»S« ] 93*1* [0 0 6 5] 

[UliESHfUBS*] 0 06 5 Hb3 4] 



n -C s H n B r 
K Z CQ 3 

DMF 



n -C S H 13 -O 




[*fiE*t**S£ ] qgiNHI [0 06 7 ] 

[liiE^m«@«] 0 06 7 Ht3 5] 



(14) 



&m¥7 - 1 3 8 1 9 6 



n-C 5 H 



HO+= -H 
PdCl 2 (Ph 3 P) 2 

C u I 
E t 2 NH 



n-C s H n -0 




= +OH 



N a H 



miEttmmm%] o o 1 i 



n-C s H X1 — O 



n -C s Hii-0 



* 





= -H 



[0 0 7 1 ] 
Ut37] 



CHO 




n -CsHn-O 



[**HHIE9] 

[»iE«*3Ha*] 0 0 7 7 



n-C E H n 




B r 





CH = C 



CF 3 



[0077] 
Mfc4 0] 



HO+= -H 

E t 2 NH 

PdCl 2 (Ph 3 P) 2 /Cul 



n Cs Hi ! 




= +OH 



N a H 



<t> -CH 3 



n -C,H,i 




[**!*§IE 1 0 ] 

[ttiE*f*MS] 
[ffl|jE*MUS@«J 0 0 8 8 

[0 0 8 8 ] 

* * v v a mic &m $ n * iRAiaji£ft*fiii-r * k * 

(An) *J*St>&l»5«Hft**Ti-S. t,fc# 



= -H 



£*>«t£fs*>©t:**s„ 



7D> h^-i>©i^t 



(51)Int.a . 6 

C 0 7 C 67/08 
69/63 
69/92 
255/31 



9279- 4H 



F I 



.. . ' ■ - . 



9 



(15) «fM¥7- 13 8 19 6 

C 0 7 D 239/26 
239/28 
239/34 
C 0 9 K 19/12 

19/18 9279- 4H 

19/20 

19/30 

19/34 

G 0 2 F 1/13 5 0 0 
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